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The  Optimum  Supply  and  Maintenance  Model  (OSAMM)  is  designed  to  simultan¬ 
eously  optimize  support  and  maintenance  policies  for  a  new  equipment.  Inputs  to 
the  model  are  limited  to  the  types  of  information  that  should  fee  available  early 
in  development  when  the  maintenance  concept  is  being  formulated.  The  model  de¬ 
termines  optimal  Maintenance  Task  Distribution  (MTD)  and  Replacement  Task  Distri¬ 
butions  (RTD)  for  the  major  items  in  an  equipment.  It  also  compares  the  cost  of 
throwing  away  an  item  with  the  cost  of  repairs.  In  making  these  decisions  the 
model  considers  the  spares,  special  test  equipment  and  special  repairmen  that 
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20.  Abstract  (continued) 


will  be  needed  to  support  the  maintenance  policy.  Other  costs  such  as  trans¬ 
portation,  cataloging  and  documentation  arc  also  considered.  The  user's 
guide  gives  a  brief  description  of  the  model  and  defines  the  inputs  that  are 
required.  It  also  explains  the  model's  outout. 
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CHAPTF.R  1 


THE  MODEL 


1.1  INTRODUCTION 


The  Optimal  Supply  and  Maintenance  Model  (OSAMM)  is  designed 
to  simultaneously  optimize  support  and  maintenance  policies  for  a 
new  equipment.  Inputs  o  the  model  are  limited  to  the  types  of 
information  that  should  bo  available  early  in  development  when  the 
maintenance  concept  is  being  formulated.  The  model  determines 
optimal  Maintenance  Task  Distributions  (MTD)  and  Replacement  Task 
Distributions  (RTD)  for  the  major  items  in  an  equipment.  It  also 
compares  the  cost  of  throwing  away  an  item  with  the  cost  of 
repairs.  In  making  these  decisions  the  model  considers  the 
spares,  special  test  equipment  and  special  repairmen  that  will  be 
needed  to  support  the  maintenance  policy.  Other  costs  such  as 
transportation,  cataloging  and  documentation  are  also  considered. 

The  SESAME  model  is  uied  in  OSAMM  to  optimize  supply.  It 
should  be  noted,  however,  that  the  model  is  not  designed  to 
replace  SESAME.  The  OSAMM  model  should  be  used  early  in 
development  to  help  establish  a  maintenance  concept  when  detailed 
data  on  a  new  equipment  is  unknown.  The  SESAME  model  should  be 
used  later  in  development  after  the  maintenance  concept  has  been 
determined  and  more  detailed  d.  Ca  is  available. 

1,2  INDENTURE  LEVELS 


The  model  looks  at  three  levels  of  indenture  within  an  end 
item;  components,  modules  and  piece  parts.  The  end  item  in  Figure 
1  is  broken  down  into  two  components.  Component  1  is  composed  of 
three  modules,  and  component  2  is  composed  of  two  modules.  7 her1; 
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is  a  module  3  in  both  component  1  and  component  2  .  The 
applications  listed  on  the  bottom  of  the  figure  describe  how  the 
components  and  modules  are  assembled.  Piece  parts  contained  in 
the  modules  are  not  shown.  Since  detailed  piece  part  data  is  not 
generally  available  in  early  development,  the  piece  parts  are 
considered  only  in  an  aggregate  mariner. 

The  model  is  based  on  applications.  Thi3  gives  QSAMM  greater 
flexibility  than  most  models.  Commonality  within  an  end  item  can 
be  considered.  The  same  module  may  be  contained  in  two  different 
components,  e.g.  module  3  in  Figure  1.  Since  failure  data  is 
input  by  application,  the  model  can  account  for  the  fact  that  the 
module  may  have  a  different  failure  rate  depending  on  the 
component  in  which  it  is  installed. 

The  maintenance  decisions  made  by  the  model  are  output  by 
application.  The  model  will  describe  what  should  be  done  when  the 
end  item  fails  due  to  the  failure  of  a  certain  module  in  a  certain 
component.  As  an  example,  suppose  that  the  end  item  pictured  in 
Figure  1  has  failed  because  module  3  has  failed  in  component  2. 
The  model  might  suggest  that  the  end  item  be  repaired  at  the 
organizational  level,  component  2  be  repaired  at  the  direct 
support  unit  (DSU)  and  module  3  be  repaired  at  the  depot.  If 
module  4  had  caused  the  failure,  however,  the  model  might  suggest 
that  because  module  4  requires  more  skill  and  more  expensive  test 
equipment  to  remove,  repair  of  component  2  should  be  dene  at  s 
general  support  unit  (GSU).  The  model  will  also  determine  which 
components  and  modules  should  be  thrown  away  instead  of  repaired. 
This  information  is  ultimately  used  to  develop  MTD's  and  RTD's  for 
individual  components  and  modules. 

Occasionally  there  are  parts  or  groups  of  parts  that  do  not 
fit  exactly  into  the  indenture  level  structure.  These  parts  or 
groups  can  be  designated  as  pseudo  components  or  pseudo  modules. 
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One  example  of  a  pseudo  component  would  be  a  component  that 
contains  no  modules  and  has  a  washout  rate  of  one.  Another  would 
be  a  set  of  wires  connecting  components.  In  general,  a  pseudo 
component  is  not  repaired.  It  is  not  removed  and  replaced  as  a 
unit,  unless  it  consists  of  only  one  part.  When  parts  that  make 
up  a  pseudo  component  are  replaced,  the  end  item  is  repaired 
directly.  Since  the  end  item  and  not  the  component  is  repaired  by 
such  a  maintenance  action,  special  test  equipment  or  special 
repairmen  required  are  associated  with  end  item  repair  as 
described  in  paragraph  1.3b  below.  Repair  tiroes  should  be 
considered  in  the  development  of  the  end  item  mean  time  to  repair. 

In  order  for  a  group  of  parts  to  be  combined  into  a  pseudo 
module,  they  must  be  contained  in  a  component  which  is  removed  and 
replaced  as  a  unit.  Replacement  of  the  parts  will  repair  the 
component  outside  of  the  end  item.  Special  test  equipments  or 
special  repairmen  needed  are  associated  with  the  application  as 
described  in  paragraph  1.3e.  Repair  times  should  be  considered  in 
the  development  of  the  mean  time  to  repair  for  the  component. 

The  difference  between  a  pseudo  component  and  a  pseudo  module 

lies  more  in  how  repair  is  accomplished  rather  than  in  the  actual 

construction.  Suppose  an  automobile  is  considered  as  an  end  item. 

The  engine  would  clearly  be  a  major  component.  Considering  the 

spark  plugs  as  a  pseudo  module  would  mean  that  when  the  spark 

plugs  fail,  the  engine  (component)  will  be  replaced  with  a  new 

engine.  The  old  engine  will  be  placed  in  stock  after  the  spark 

plugs  are  changed.  This  is  obviously  not  how  one  goes  about 

changing  the  spark  plugs  in  a  car.  The  car  (end  item)  is  repaired 
directly  without  removing  the  engine.  The  spark  plugs  should 

therefore  be  considered  as  a  pseudo  component.  A  spark  plug 

wrench  would  be  listed  with  special  test  equipment  needed  to 

repair  the  end  item  when  the  spark  plug  pseudo  component  fails. 
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1  .  3  SPECIAL  TEST  E Q UIPH5HT  A N D  SPECIAL  REPAIRMEN 


A  special  tost  equip ment  or  special  repairman  is  peculiar  at 
an  echelon  if  it  is  not  currently  located  at  that  echelon.  A 
decision  to  perform  a  repair  action  requiring  the  use  of  such  an 
equipment  or  repairman  at  that  echelon  would  necessitate  an 
addition  to  the  equipment  or  skill  level  already  there.  New 
piece;,  of  equipment  would  have  to  be  purchased,  or  repairmen  with 
skills  not  common  to  the  echelon  would  have  to  be  moved  in.  The 
model  assumes  that  if  an  equipment/repairman  is  peculiar  to  an 
echelon  it  will  be  peculiar  to  all  echelons  below  that  echelon. 
An  equipment  that  is  peculiar  at  a  GSU  cannot  be  common  at  a  DSU, 
for  example.  On  the  other  hand,  an  equipment/repairman  common  at 
a  higher  echelon  may  be  peculiar  at  lower  echelons.  Common  depot 
equipment  may  be  peculiar  to  the  retail  echelons.  The  placement 
of  special  test  equipment/repairmen  can  be  constrained  allowing 
the  user  to  prevent  their  deployment  below  a  specified  echelon. 

Special  test  equipment  and  repairmen  are  needed  for  five 
different  kinds  of  repair  actions: 

a.  Repair  end  item  whenever  it  fails. 

The  equipment/repairman  is  needed  whenever  the  end  item 
fails  and  is  required  until  the  end  item  is  repaired. 

0 .  Repair  enu  item  when  it  fails  due  to  the  failure  of  a 
specific  component. 

The  equipment/repair  is  not  normally  needed  to  repair  the  end 
item,  but  it  is  needed  when  a  specific  component  fails.  One 
example  of  this  type  of  equipment  would  be  an  equipment  needed  tc 
realign  or  tune  the  end  item  when  a  specific  component 
replaced.  Another  would  be  an  equipment  needed  to  remove  at.  a 
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replace  a  specific  component.  These  equipments/repairmen  are 
-needed  for  a  time  period  w  a  i  c  h  is  input  by  the  user. 

c.  Repair  o  component  whenever  it  fails. 

The  equ i pme n t /r cp a i rma n  is  needed  whenever  the  component 
•fails  and  is  required  until  the  component  is  repaired, 

d.  Repair  a  module  whenever  it  fails. 

e.  Repair  a  component  when  it  fails  due  to  the  failure  of  a 
.specific  module. 

The  equipraent/repairman  is  not  normally  needed  to  repair 
the  component,  but  it  is  needed  when  a  specific  module  fails. 
(See  b  above ) . 

Note:  An  equipment  or  repairman  can  be  used  for  more 

than  one  of  the  above  purposes  and  can  be  used  on  any  number  of 
different  components  and  modules. 

1  •  4  COST  FACTORS 

One  time  and  annual  recurring  costs  are  both  considered  in 
the  model.  Comparisons  are  made  using  the  net  present  value 
method  as  per  DODI  7041.3.  Details  are  given  in  Appendix  B, 

Full  deployment  is  assumed  in  year  1.  This  means  cost 
estimates  produced  are  not  true  life  cycle  costs,  but  are  useful 
for  ranking  policy  alternatives.  This  approach  was  taken  to 
simplify  data  requirements  and  processing  with  the  expectation 
that  this  would  not  unduly  bias  choice  of  one  alternative  over 
another.  It  does  tend  to  exaggerate  the  impact  of  costs  which 
will  phase  in  over  time,  so  some  refinements  to  the  current  model 


may  ultimately  be  necessary.  Note  that  not  only  do  annual  costs 
such  as  requisition  processing  build  up  to  full  .  eployinent  levels, 
but  even  "one-time"  costs  such  as  purchase  price  for  test 
equipment,  are  not  really  all  incurred  at  one  time;  test 
equipment,  for  example,  need  only  be  deployed  as  the  weapon  system 
is  introduced  over  time  tc  additional  fighting  units. 
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CHAPTER  2 


INPUT 


2.1  INPUT  CARD  PECK 


The  data  for  the  model  is  input  on  80  column  data  cards  as 
described  below.  All  cards  are  mandatory  except  where  noted.  The 
input  deck  is  summarized  in  Figure  2.  The  first  card  in  the  deck 
is  the  end  item  card  containing  general  information  about  the  end 
item.  Following  this  card  is  a  card  with  a  list  of 
equipments/repairmen  identification  numbers.  These 
equipments/repairoen  are  needed  to  repair  the  end  item  whenever  it 
fails  as  described  in  1.3a.  This  card  is  optional.  The  next  set 
of  cards  lists  the  identification  numbers  of  equipments/repairmen 
that  are  needed  to  repair  the  end  item  when  specific  components 
fail  as  described  in  1.3b.  These  cards  are  also  optional,  but  if 
they  are  used  .  there  must  be  two  card3  for  each  component  that  has 
this  type  of  e  qu  i  pice  n  t  /  r  e  pa  i  r  raa  n  associated  with  it.  If  used, 
this  set  of  cards  must  be  foLlowed  by  a  card  with  9999  in  columns 
1-i*  to  3ignal  the  end  of  this  data. 

The  next  card  is  the  deployment  information  card  which’ 
contains  SESAME  type  input  data  about  the  supply  support 
structure.  The  policy  selector  card  follows  the  deployment  card. 
The  GEMM  maintenance  policies  that  are  to  be  considered  are  listed 
on  this  card.  (See  Table  1).  After  the  policy  selector  card 
comes  the  echelon  parameters  card.  This  card  contains  information 
about  the  maintenance  echelons.  The  final  card  in  this  group  is 
the  cost  parameters  card  which  has  some  overall  cost  information. 

The  special  test  equipment  caros  are  next  in  the  deck.  These 
card3  contain  ail  of  the  d  a  f  a  for  special  test  equipment.  The 
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user  gives  each  type  of  special  test  equipment  an  identification 
number  between  1  and  30-  The  equipment  cards  need  not  he  in  any 
particular  order.  This  set  of  cards  must  be  followed  by  a  card 
with  99  in  columns  1  and  2  .  If  there  are  no  special  test 
equipments,  simply  place  a  card  with  99  in  columns  1  and  2  after 
the  cost  parameter  card. 

The  special  repairman  data  cards  follow  the  special  test 
equipment  cards.  There  can  be  one,  two  or  four  cards  for  each 
type  of  repairman.  If  there  is  only  one  set  of  cost  data  for  a 
repairman  only  one  card  is  necessary.  Two  cards  are  used  if  there 
is  separate  data  for  the  wholesale  and  retail  echelons.  Finally, 
if  there  are  different  costs  at  each  echelon  for  a  repairman  that 
performs  the  same  functions,  four  cards  are  needed.  If  there  are 
multiple  data  cards  for  a  single  repairman,  they  must  be  kept  in 
the  specified  order.  The  special  repairman  card3  are  followed  by 
a  card  with  99  in  columns  1  and  2.  If  there  are  no  special 
repairmen,  two  cards  with  99  in  columns  1  and  2  mu3t  be  placed 
after  the  special  test  equipment  data  instead  of  one.  If  there 
are  neither  special  test  equipments  nor  special  repairmen,  the  two 
cards  with  99  in  the  first  two  columns  follow  the  co3t  parameters 
card  . 


The  special  repairmen  are  also  given  identification  numbers 
between  1  and  30.  These  numbers  must  be  different  than  the 
numbers  given  to  the  special  test  equipment.  Thus,  there  can  be 
no  more  than  a  total  of  thirty  special  te3t  equipments  and  special 
repairmen  . 

The  component  data  cards  which  follow  the  repairman  cards 
contain  information  about  the  individual  components.  There  are 
one  or  two  cards  for  each  component.  The  first  card  contains  the 
component  information.  The  preprocessor  uses  the  identifications 
which  must  be  different  for  each  component  and  module.  Component 
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and  module  names  arc  input  only  fo’r  the  convenience  of  the  user. 
The  second  card,  which  is  optional,  contains  the  identification 
numbers  of  the  equi pnents/r epsdrncn  which  are  needed  to  repair  the 
component  (See  1.3c).  if  there  arc  two  cards  for  a  component, 
they  must  be  kept  together  and  in  'the  proper  order.  Otherwise, 
the  -cooLponent  cards  may  be  arranged  by  any  order.  A  card  with 
999^  in  "the  first  four  columns  should  follow  the  component  cards. 

The  pseudo  component  cards  follow  the  regular  component 
cards.  These  cards  are  optional.  The  price  and  weight  should  be 
the  price  and  weight  of  parts  consumed  during  an  average  repair 
action.  The  MTBF  should  be  the  HTBT  of  a  representative  part. 
This  entry  'will  be  converted  to  failures  per  year  and  will  be 
multiplied  in  the  main  program  by  the  number  of  parts  to  give  the 
total  number  of  component  failures  per  end  item  per  year.  There 
is  one  data  card  for  each  pseudo  component.  Since  these 
components  themselves  are  not  reparable,  no  special  test 
equipments  or  repairmen  are  listed  here.  Equipments/repairmen 
needed  for  maintenance  actions  associated  with  a  pseudo  component 
are  repairing  the  end  item  and  must  be  listed  with 
equipments/repairmen  used  to  repair  the  end  item  when  the  specific 
pseudo  component  fails  (see  1.3b).  This  set  of  cards  is  followed 
by  a  card  with  9999  in  the  first  four  columns.  If  there  are  no 
pseudo  components,  two  cards  with  9999  in  the  first  four  columns 
must  follow  the  regular  component  cards. 

The  module  data  cards  follow  the  component  cards  and  are 
arranged  in  exactly  the  same  menner.  The  identification  numbers 
listed  are  those  of  'the  e qu i pme nt / r e pa i r me n  used  to  repair  the 
modules  as  described  in  1,3d.  Failure  information  is  input  with 
the  applications.  The  module  data  is  also  followed  by  a  card  with 
9999  in  the  first  four  columns. 

The  pseudo  module  cards  follow  the  regular  module  cards. 


These  cards  are  also  optional.  The  price  and  weight  d  a  a  should 
be  the  price  and  weight  of  parts  consumed  during  an  av.rige  repair 
action.  As  with  regular  modules,  the  failure  information  is  input 
with  the  application  data.  The  MTBF  should  be  the  HTBF  of  a 
representative  part.  This  entry  will  be  converted  to  failures  per 
year  and  will  be  multiplied  in  the  main  program  by  the  number  of 
parts  to  give  the  total  number  of  nodule  failures  per  year.  Since 
these  modules  themselves  are  not  reparable,  no  special  test 
equipments  or  repairmen  arc  listed  n  ere.  Equipments/repairmen 
needed  for  maintenance  actions  associated  with  a  pseudo  module  are 
repairing  the  component  and  must  be  listed  with  the  application 
(see  1.3e).  This  set  of  cards  is  followed  by  a  card  with  9999  in 
the  first  four  columns.  If  there  are  no  pseudo  modules,  two  cards 
with  9999  in  the  first  four  columns  must  follow  the  regular  module 
cards. 


The  final  set  of  cards  in  the  input  deck  contains  the 
application  data.  As  with  component  and  module  data,  there  can  be 
one  or  two  cards  for  each  application.  The  first  lists  a  module 
and  the  components  to  which  it  belongs.  Since  there  can  be 
several  copies  of  the  same  module  in  the  end  item,  a  module  may 
appear  in  several  applications.  The  failure  data  is  also  on  the 
first  application  card.  Thus,  the  failure  rates  depend  not  only 
on  the  module  itself,  but  also  on  where  it  is  installed.  The 
second  card  associated  with  an  application  is  optional.  This  card 
contains  the  identification  numbers  of  the  equipments/repairmen 
that  are  needed  to  repair  the  component  listed  when  the  failure  i3 
due  to  the  module  listed  as  described  in  1.3e.  These  equipments 
are  not  needed  every  time  the  component  fails. 

E q u  i  pme  n  t s / r epa i r men  needed  every  time  the  component  fails  should 
not  be  listed  here  since  they  are  already  listed  with  the 
component.  This  second  card  also  contains  the  length  of  time  for 
which  each  of  the  equipments/repairmen  listed  is  needed.  Tre  tvo 
cards  for  an  application  must  be  kept  together  and  in  the  proper 


order-  Otherwise,,  the  a  ptpLl.«»t  Lon  cards  may  also  be  arranged  in 
any  order-  The  last  card-iof  the  input  deck  following  the 
application  data  must  have  a  9999  in  columns  1  to  4. 

2.2  IHPtfT  FORMAT 


The  -iixput  variables  are  li&ted  below.  Definitions  of  input 
variables  are  given  in  Appendix  C.  Soma  of  the  variables  have 
default  values  which  will  be  used  if  a  zero  is  input  or  if  the 
data  field  for  that  variable  is  left  blank.  Care  should  be  taken 
when  using  default  values  since  the  correct  values  may  change,  but 
the  defaults  may  not  reflect  the  change  for  some  time. 

All  data  entries  should  be  right  justified  in  their  field 
unless  otherwise  noted.  The  decimal  point  will  automatically  be 
placed  so  that  the  entry  has  the  number  of  decimal  places 
indicated.  The  user  may  insert  his  own  decimal  point  which  will 
override  the  assumed  decimal  point. 

As  an  'example,  suppose  the  variable  SAMPLE  is  to  be  input  in 
card  columns  (cc)  25-30  with  2  decimal  places.  The  following 


cc 

25 

26 

27 

28 

29 

30 

1 

I 

1 

1 

1 

1 

1 

1 

i  1 

f 

1 

1 

1 

o  ; 

i 

i 

2 

1 

1 

5  : 

i 

i 

would  -set 

SAMPLE 

equal  to 

10,25. 

The  following 

cc 

25 

26 

27 

28 

29 

30 

1 

I 

!  2 
i 

1 

i 

1 

5  : 

i 

» 

i 

1 

3  : 

i 

i 

7 

i 

l 

5  ! 

1 

1 

would  set  SAMPLE  equal  to  25-375. 


End  I  tan  Card 


Variable 

Units 

Default 

cc 

Decimal  Places 

End  Item  Identification 

Alphanumer ic 

None 

1-8 

N/A 

End  Item  Price 

Dollars 

None 

10-19 

0 

Operating  Life 

Years 

None 

21-23 

0 

Operating  Hours/Year 

Hours 

None 

25-31 

0 

Mean  Time  between  Failures 
(MTBF) 

Hours 

None 

33-39 

l 

Mean  Time  to  kepair  End 

Item  (MTK) 

Hours 

.5 

41-45 

2 

Availability  Target 

N/A 

None 

49-51 

3 

Erroneous  Removal  Rate 

N/A 

.1 

56-57 

2 

Number  (Quantity)  of 
Equipment/Repairmen  Types 
for  End  Item  Repair 

N/A 

0 

59-60 

INTEGER 

Indicator  (l)  for  Equipment/ 

i\cpc*l«Tiu£n 

Described  in  Para  1.3b 

N/A 

0 

62 

INTEGER 

MTBF  multiplier* 

N/A 

1. 

64-68 

2 

*A11  MTBFs  are  multiplied  by  this  factor.  It  is  used  when  performing  sensitivity 
analysis. 


/£ 


Egwlpment/Hepairacn  to  Repair  End  I  tea  Whenever  it  Fails 
(Optional) 


This  card  is  needed  if  there  is  a  number  other  than  0  in  card 
column*  59-60*  Special  test  equipment/repairmen  that  are  needed 
whenever  the  end  item  fails  (1.3a)  are  listed  on  thi3  card. 
Equipment  identification  numbers  are  listed  (right  justified)  in 
cc 


1-2.  3-1*,  5-6,  ....  59-60 

If  the  number  in  cc  59-60  of  end  item  card  is  0  (blank)  this  card 
should  be  omitted. 


nent/Repairmen  to  Repair  End  Item  When  Spec 


'oaponents  Fail  (Optional) 


If  a  1  is  placed  in  column  62  of  the  end  item  card,  special 
test  equipraen t / r e p a i r me n  that  are  needed  to  repair  the  end  it  m 
when  specific  components  fail  (1.3b)  must  be  entered  as  follows. 
Two  data  cards  are  required  for  each  component  that  needs 
equipment/repairmen  for  this  purpose.  If  this  type  data  is  input, 
it  must  be  followed  by  a  card  with  9999  in  columns  1-4. 


Variable 


Units  Defaults  cc 


Decimal 

Places 


Card  1 

Component  Identification 

Alphanumer ic 

N/A 

1-4 

N/A 

Number  (quantity)  of 
equip/ rep  type  asso¬ 
ciated  with  this 
component 

N/A 

None 

7-8 

INTEGER 

Card  2 

First  equipnent/Repairman 
Identification  number 

N/A 

None 

1-2 

INTEGER 

Time  Needed 

Hours 

None 

4-8 

2 

Second  Equipment/ 
Repairman  Identification 
Number 

N/A 

None 

9-10 

INTEGER 

Time  Needed 

U  _  ,  . 
tiv  u  i  o 

M  Ok  A 

12-16 

? 

Third  Equipment/Repairman 
Identification  Number 

N/A 

None 

17-18 

INTEGER 

Time  Needed 

Hours 

None 

20-24 

2 

Deployment  Information  Card 


Variable 

Units 

Default 

cc 

Decimal  Places 

Recall  Stockade  Criteria 

(RSC) 

None 

1 

INTEGER 

SESAME  Support  System 

V  •  Vertical 

D  -  Direct  Exchange  None 

2 

n/a 

Indicator 

N  »  Nonvertical 

Claimants 

N/A 

None 

Number  of  Shops  at: 

Org 

3-6 

0 

DSU 

7-10 

0 

GSU 

11-14 

0 

Density 

15-20 

0 

Order  Ship  Time  (OST) 

Days 

None 

Org -DSU 

21-24 

1 

DSU-GSU 

25-28 

1 

GSU-DEPOT 

29-32 

1 

Procurement  Lead  Time 

Days 

None 

33-36 

1 

Contact  Team  Delay  Time 

Days 

None 

37-40 

1 

Operuting  Level 

Days 

None 

Org 

42-45 

0 

DSU 

46-49 

0 

GSU 

50-53 

0 

Policy  Selection  Card 

Place  a  1  in  card  1  column  if  GEMM  maintenance  policy  I  is  to  be  considered. 
Default  is  0  which  means  policy  will  not  be  considered. 


-fci 


Echelon  Parameters  Card 


Variable 


Units  Default  cc  Decimal  Places 


Shift  Hours  Per  Day  Hours 


Org 

16 

1-2 

DSU 

12 

3-4 

GSU 

8 

5-6 

DEPOT 

8 

7-8 

Days  In  Workweek 

Org 

Days 

7 

10-11 

DSU 

8 

12-13 

GSU 

5 

14-15 

DEPOT 

5 

16-17 

Common  Labor  Rate 

Org 

Do 1  Lars 

6.00 

19-22 

DSU 

9.00 

23-26 

GSU 

17.25 

27-30 

DEPOT 

17.25 

31-34 

Distance  Between  Echelons 
Org-DSU 

Miles 

7 

36-41 

DSU-GSU 

250 

42-47 

GSU-DEPOT 

3500 

48-53 

Transportation  Cost  per 
Pound-Mile 

Org-DSU 

Dollars 

.01 

55-61 

DSU-GSU 

.00029 

62-68 

GSU-DEPOT 

.0003 

69-75 

WUitn  OOO  M  M  K)  K)  OOOO  OOOO 


L 


Cost  Parameter  Card 

Variable 

Units 

Default 

cc 

Decimal  Place: 

First.  Year  Cataloging  Cost 

Dollars 

555.00 

11-16 

2 

Subsequent  Years  Cataloging 
Cost  (par  year) 

Dollars 

138.00 

18-23 

2 

Annual  Cost  to  Maintain  Item 
in  ASL 

Dollars 

30.00 

25-30 

2 

Inventory  Holding  Cost 
Percentage 

N/A 

•03C3X) 

36-37 

2 

Cost  per  Requisition 

Dollars 

20.20 

39-44 

2 

Cost  of  Technical 
Documentation  per  page 

Dollars 

200.00 

46-51 

2 

One  Time  Cost  tc  Add  a  Line 
to  ASL 

Dollars 

187.00 

53-58 

2 

Special  Test  Equipment 


(one  card  per 

equ  ipoient) 

Var iable 

Units 

Defaul t 

cc 

Decimal  Plac 

Equipment  Identification 
Number 

N/A 

None 

1-2 

INTEGER 

Equipment  Price  * 

( Each,  Exc lud ing 
Development) 

Dollars 

None 

4-11 

0 

Useful  Life 

Years 

End  Item  Life 

13-15 

0 

Annual  Maintenance  Cost 
Factor  (CF) 

N/A 

.27 

19-20 

2 

Other  One  Time  Initial 
Costs*  (Each) 

Dollars 

0 

22-28 

0 

Availabil ity 

N/A 

.65 

32-33 

2 

Highest  Echelon  at 

Which  Peculiar 

1  -  Org. 

2  »  DSU 

3  «  GSU 

4  -  DEPOT 

4 

35 

INTEGER 

Lowest  Echelon  at  Which 
Can  be  Placed 

L 

36 

INTEGER 

*These  costs  are  for  one  unit  of  the  special  test  equipment  and  will  be  multiplied 
by  the  quantity  deployed. 


Variable 

Unity 

Default 

cc 

Decimal  Places 

Repairman  Identification 

Number 

N/A 

None 

1-2 

INTEGER 

Military/Civilian  Indicator 

1  -  Military 

2  -  Civilian 

1 

6 

INTEGER 

Annual  Salary 

Dollars 

None 

8-12 

0 

Salary  Loading  Factor  (LF) 

N/A 

Mil  .682 
Civ  .45 

16-17 

2 

Training  Cost  per  Man 

Dollars 

None 

19-23 

0 

Turnover 

Years 

Mil  2.5 

Civ  5.0 

25-28 

2 

Availability 

N/A 

.70 

32-33 

2 

Highest  Echelon  at  Which 
Peculiar 

4 

35 

INTEGER 

Lowest  Echelon  at  Which 

Can  be  Placed 

1 

36 

INTEGER 

Special  Repairmen  Data 


Option  2  -  Different  Coats  for  Wholesale  and  Retail  Echelons 
Card  1  Retail  Costs 

Variable  Units  Default  cc  Decimal  Places 


Repairmen  identification 
Number 

N/A 

None 

1-2 

INTEGER 

"2"  Place  a  2  in  this  column 

4 

INTEGER 

Military/Civilian  Indicator 

1  *  Military 

2  *  Civilian 

1 

6 

INTEGER 

Annual  Salary 

Dollars 

None 

8-12 

0 

Salary  Loading  Factor  (LF) 

N/A 

Mil  -  .682 
Civ  «  .45 

16-17 

2 

Training  Cost 

Dollars 

None 

19-23 

0 

Turnover 

Years 

Mil  2.5 

Civ  5.0 

25-28 

2 

Availability 

N/A 

.70 

32-33 

2 

Highest  Echelon  at  Which 
Peculiar 

N/A 

4 

35 

INTEGER 

Lowest  Echelon  at  Which 

Can  Be  Placed 

N/A 

1 

36 

INTEGER 

Special  Rapalraaen  Data 

Option  2  -  Different  Costs  Cot  Wholesale  and  Retail  Echelon 


Card  2  Wholesale  Costs 

Variable 

Units 

Default 

cc 

Decimal  Places 

Military/ Civ Ilian  Indicator 

1  *  Military 

2  -  Civilian 

1 

6 

integer 

Annual  Salary 

Dol lars 

None 

8-12 

0 

Salary  Loading  Factor 

N/A 

Mil  -.682 
Civ  -.45 

16-17 

2 

Training  Cose 

Dollars 

None 

19-23 

0 

Turnover 

Years 

Mil  2.5 

Civ  5.0 

25-28 

2 

Special  Repairmen  Data 


Option  3  -  Different  Coals  for  Each  Echelon 
Card  1  -  Organization 


Variable 

Units 

Default 

cc 

Decimal  Places 

Repairman  Identification 
Number 

N/A 

None 

1-2 

INTEGER 

"4"  Place  a  4  in  this  column 

4 

INTEC ER 

Military/ Civilian  Indicator 

1  =  Military 

2  =  Civilian 

1 

6 

INTEGER 

Annual  Salary 

Dollars 

None 

8-12 

0 

Salary  Loading  Factor 

N/A 

Mil  .682 
Civ  .45 

16-17 

2 

Training  Costs 

Dollars 

None 

19-23 

0 

Turnover 

Years 

Mil  2.5 

Civ  5.0 

25-28 

2 

Availability 

N/A 

.70 

32-33 

2 

Highest  Echelon  at  Which 
Peculiar 

N/A 

4 

35 

INTEGER 

Lowest  Echelon  at  Which 

Can  Be  Placed 

N/A 

1 

36 

INTEGER 

Special  Repairman  Data 


Option  3  -  Different  Costs  for  Each  Echelon 

Card  2  DSU 

_ Variable  _  Onits  Default  cc  Decimal  Places 


Military/ Civil ian 
Indicator 

1  “  Military 

2  “  Civilian 

1 

6 

INTEGER 

Annual  Salary 

Dollars 

None 

8-12 

0 

Salary  Loading  Factor 

N/A 

Mil  * 
Civ  * 

.682 

.45 

16-17 

2 

Training  Cost 

Dollars 

None 

19-23 

0 

Turnover 

Years 

Mil  - 
Civ  - 

2.5 

5.0 

25-28 

2 

Card  3  -  G5U 

Same  format  us  Card  2  above. 


Card  A  -  DEPOT 

Same  format  as  Card  2  above. 


Component  Data 


Card  i 

Variable 


Component  Identification 
(Do  not  use  9999) 

Component  Name 

Component  Price 

Weight 

Essentiality  Code 

Washout  Rate 

Repairman  Time 
to  Repair  the  Component 

Number  of  Pages  of 
Technical  Documentation 

New  NSN  Indicator 


Number  (quantity)  of 
Special  Test  Equipment 
Types 

Number  (quantity)  of 
Special  Repairmen 
Types 


Units 

Default 

Alphanumeric 

None 

Alphanumeric 

None 

Do  Liar:; 

None 

Pounds 

None 

N/A 

None 

N/A 

None 

Hours 

.25 

N/A 

None 

1  if  NSN  exists 
0  is  no  NSN  0 

exists 


N/A 


N/A 


Decimal  Places 


1-4* 

N/A 

5-14 

N/A 

15-21 

2 

22-27 

2 

28 

INTEGER 

30-33 

3 

34-38 

2 

39-42 

0 

t  «•» 

INTEGER 

44-45 

INTEGER 

46-47 

INTEGER 

*L£FT  JUSTIFIED 


CcwapoMTOC  Deta 


Card  2  -  E quipment /  Repairmen  to  Cowpmaant 

(Not  needed  if  both  number  of  equipment  and  number  of  repairmen  is  0) 

_ Variable  Units  Default  cc  Decimal  Places 

First*  Equipment /Sbepairman  1-2 

Identification  Wumber 

Second  Equipment/ Repairman  3— A 

Identification  Number 

Third  Equipment/ Repairman.  5-6 

Identification  Humber 


AS  MANY  AS  NEEDED 


* 


e 


« 


Thirtieth  Equipment/Repairman 
Identification  Number 


59-60 


Pseudo  Component  Data 


Variable 

Un  its 

Default 

cc 

Decimal  Place 

Pseudo  Component 
Identification 
(Do  not  use  9999) 

Alphanumer ic 

None 

1-4* 

N/A 

Pseudo  Component 

Name 

Alphanumer ic 

None 

5-14 

N/A 

Price  of  Parts 

Consumed  Per 

Average  Repair  Action 

Dollars 

None 

15-21 

2 

Weight  of  Parts 

Consumed  Per 

Average  Repair  Action 

Pounds 

None 

22-27 

2 

Essentiality  Code 

N/A 

None 

28 

INTEGER 

Total  Number 
of  Parts 

N/A 

None 

29-33 

0 

Number  of  Parts 

Needing  a  New  NSN 

N/A 

None 

34-38 

0 

Mean  Time  Detween 
Failures  (MTBF) 
for  Representative 

Part 

Hours 

None 

39-47 

0 

*LEFT  JUSTIFIED 


2 


/ 


.Module  Data 


Card  1 


Var iable 

Units 

.Default 

cc 

Decimal  Places 

Module  Identification 

(Do  Tact  use  9999) 

Alphanumeric 

None 

.  -1-4* 

>.  N/A 

Module  Name 

Alphanumeric 

'  None 

5-14 

N/A 

Module  Price 

Dollars 

None 

15-21 

2 

Weight 

Pounds 

None 

22-27 

2 

Essentiality  Code 

N/A 

None 

28 

INTEGER 

Washout  Rate 

'  N/A 

None 

30-33 

3 

Repairman  Time 
to  Repair  the  Module 

Hours 

.25 

34-38 

2 

Number  of  Pages  of 
Technical  Documentation 

N/A 

None 

39-42 

0 

New  NSN  Indicator 

1  if  NSN 
exists 

0  if  no  NSN 
exists 

0 

43 

INTEGER 

Number  (quantity)  of 
Special  Test  Equipment 
Types 

n/a 

0 

44-45 

INTEGER 

Number  (quantity)  of 
Special  Repairmen  Types 

N/A 

0 

46-47 

INTEGER 

Average  Time  to  Repair 
Module  including  waiting 
time  NOT  including 
shipping  time  to  another 
echelon** 

Days 

None 

ORG 

48-50 

0 

DSU 

51-53 

0 

GSU 

54-56 

0 

DEPOT 

57-59 

0 

Number  of  Piece  Parts 
in  Module  which  Need 
a  New  NSN 

N/A 

None 

60-64 

INTEGER 

Average  Price  of  Piece 
Parcs  Per  Repair  Action 

Dollars 

None 

65-70 

2 

*LEFT  JUSTIFIED 
**This  time  is  added  to 

the  QST  to  create 

the  "TAT" 

input  to  SESAME. 

Module  Data 


Card  2  -  Equipment/Repairmcn  to  Repair  Module 

(Not  needed  if  both  number  oC  equipment  and  number  of  repairmen  is  0) 


Variable  Units 

Default 

cc. 

Decimal  Places 

First  Equipment /Repairman 
Identification  Number 

1-2 

Second  Equipment/Repairman 
Identification  Number 

3-4 

Third  Equipment /Repairman 
Identification  Number 

5-6 

AS  MANY  AS  NEEDED 


Thirtieth  Equipment /Re pair man 
Identification  Number 


59-60 


Pseudo  Module  Data 


Variable 

Units 

Default 

cc 

Decimal  Places 

Pseudo  Module 

Ident if icat ion 
(Do  not  use  9999) 

Alphanumeric 

None 

1-4* 

N/A 

Pseudo  Module  Name 

Alphanumer ic 

None 

5-14 

N/A 

Price  of  Parts 

Consumed  Per 

Repair  Average  Action 

Pol lars 

None 

15-21 

2 

Weight  of  Parts 

Consumed  Per 

Average  Repair  Action 

Pounds 

Nona 

22-27 

2 

Essentiality  Code 

N/A 

None 

28 

INTEGER 

Total  Number  of  Parts 

N/A 

None 

29-33 

0 

Number  of  Parts 

Needing  a  New  NSN 

N/A 

None 

34-38 

0 

*left  justified 


3°l 


Card  1 


Application  Data 


Variable 

Un  its 

Default 

cc 

Decimal  Places 

Component  Identification 

Alphanumeric 

None 

1-4* 

N/A 

Module  Identification 

Alphanuraer ic 

None 

5-8* 

N/A 

Mean  Time  Between  Failures 
CMTBF)  of  the  Module 
in  the  Component  (or  of 
part  for  pseudo  module) 

Hours 

None 

12-20 

0 

Average  Time  to  Fault 
Isolate  to  Module  and 

Repair  Component  (remove 
and  replace  faulty 
module)  plus  waiting 
time** 

Days 

None 

ORG 

21-23 

0 

DSXJ 

24-26 

0 

GSU 

27-29 

0 

DEFGT 

30-32 

0 

Number  (quantity)  of 
Special  Test  Equipment 
and  Repairman  Types 

N/A 

0 

33-34 

rvurtp/^iMi 

*LEFT  JUSTIFIED 

**These  times  are  compiled  for  components  and  added  to  the  OST  to  create 
the  component  "TAT"  inputs  for  SESAME. 


-  •<  I 

Application  Data 

Card  2  Equipment /Repairmen  as  in  1.3e 

(Not  needed  if  number  cf  special  test  equipments  and  repairmen  is  0) 


Variable 

Units 

Default 

cc 

Decimal  Places 

First  Equipment/ Repairman 
Identification  Number 

N/A 

None 

1-2 

INTEGER 

Time  Required 

Hours 

None 

4-8 

2 

Second  Equipment/Repairman 
Identification  Number 

N/A 

None 

9-10 

INTEGER 

Time  Required 

Hours 

None 

12-16 

2 

•  • 

•  AS  MANY  AS  NEEDED  • 


CHAPTER  3 


PREPROCESSOR  OUTPUT 


3 • 1  INTRODUCTION 


The  preprocessor  generates  an  output  which  can  be  used  to 
check  the  input  data  for  errors.  Several  error  messages,  which 
will  be  discussed  in  3-3,  point  to  specific  errors  in  the  input 
data.  Most  of  the  preprocessor  output  is  a  simple  listing  of  the 
inputs.  Some  computations  done  by  the  preprocessor  are  reflected 
in  the  output,  however.  A  sample  output  is  given  in 

3.2  NORMAL  OUTPUT 

Preprocessor  output  is  divided  into  several  sections.  The 
first  contains  end  item,  deployment,  and  general  cost  data.  The 
next  section  has  special  test  equipment  and  special  repairmen 
data.  The  final  sections  list  data  associated  with  specific 
components,  modules  and  applications. 


Host  of  the  data  listed  in  the  first  section  is 
self-explanatory.  The  average  0UP3  is  computed  from  the  claimants 
and  the  deployment  density.  The  column  headed,  "policies 
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lain  ter,  once  policies  which  will  be 


considered  by  the  model.  The  wage  rate  i3  the  hourly  salary  of  a 
common  repairman  loaded  with  the  cost  of  benefits.  The  base 
rates  are  adjusted  by  a  military  loading  factor  at  the 
organization  and  DSU ,  and  by  a  civilian  loading  factor  at  the  GSU 
and  depot.  Transportation  costs  between  echelons  are  computed 
from  inputs.  The  present  value  per  unit  of  various  other  costs 
is  output  at  the  end  of  this  section.  Details  of  the  present 
value  computations  can  be  found  in  Appendix  B. 


The  second  section  of  output  contains  data  pertaining  to 


special  test  equipment  and  special  repairmen.  Identification 
numbers  assigned  by  the  user  are  listed  under  the  column  headed 
"numbers”.  The  only  data  for  special  te3t  equipment  that  is  not 
input  by  the  user  is  listed  under  the  column  headed  "present 
value".  Details  of  this  computation  are  given  in  Appendix  B. 
The  numbers  listed  under  the  column  headed  "common  above"  give 
the  highest  echelon  at  which  a  special  test  equipment  is 
peculiar.  It  will  be  considered  as  common  for  all  echelons  above 
that  echelon.  The  only  outputs  not  input  by  the  user  for  special 
repairmen  are  listed  under  the  columns  headed  "org,  DSU  ,  GSU  and 
DEPOT".  These  values  are  the  present  value  for  each  type  of 
repairman  at  the  repair  echelons.  Details  of  the  computa'.  \  Oi.’J 
used  to  derive  these  costs  are  also  given  in  Appendix  B  The 
column  headings  in  this  section  are  printed  even  if  there 
special  test  equipments  or  special  repairmen. 

The  final  sections  of  preprocessor  output  contain  all  of  the 
data  associated  with  the  individual  components,  modules,  and 
applications.  The  component  and  module  names  are  only  for  the 
convenience  of  the  user.  The  component  and  module  ID’s,  however, 
are  used  by  the  preprocessor  for  identification  Each  component, 
module  and  application  is  given  a  reference  number  by  the 
preprocessor  to  aid  in  debugging.  These  numbers  are  cumulative. 
The  modules  and  applications  are  also  given  separate  numbers 
which  are  non  cuniulative ,  A  component’s  number  would  be  the  same 
as  its  reference  number. 

The  component  data  has  a  few  entries  which  require 
explanation.  The  equipment  count  is  the  number  of  special 
equipments  or  special  repairmen  needed  to  repair  the  component. 
The  entry  in  the  "NSN"  columns  will  be  0  if  the  component  does 
not  have  an  existing  NSN  and  1  if  it  has  an  NSN.  Pseudo 
component  data  is  a  simple  listing  of  the  inputs  except  for  the 
failures  per  year  which  are  derived  from  the  MTBF  and  the  end 
item  operating  hours. 
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The  module  data  listed  is  essentially  the  same  as  the 
component  data.  The  additional  columns  contain  information  about 
module  repair  which  has  been  input  by  the  user.  The  "arr-shelf" 
column  lists  the  average  elapsed  time  from  the  arrival  of  a 
failed  module  at  the  maintenance  echelon  where  it  is  to  be 
repaired  until  the  time  is  or.  the  shelf  and  ready  for  use.  The 
"new  parts'*  column  gives  the  number  of  piece  parts  in  the  module 
which  will  require  a  new  NSN  if  the  module  is  to  be  repaired, 
The  column  headed  "parts  price  per  repair"  lists  the  average 
price  of  piece  parts  required  for  each  repair  action.  Pseudo 
module  data  is  simply  a  listing  of  the  inputs. 

Each  application  has  only  two  data  outputs.  The  "arr-shelf" 
time  is  the  average  elapsed  time  from  the  arrival  at  the  repair 
echelon  of  the  component,  which  has  failed  because  of  the  specific 
module  until  the  component  is  on  the  shelf  and  ready  for  use. 
The  failures  per  year  are  computed  from  the  MTBF  of  the  module  in 
the  component  and  the  annual  operating  hours  of  the  end  item. 

The  equipment  stack  which  follows  the  applications  describes 
how  special  test  equipments  and  special  repairmen  are  u3ed  to 
repair  the  end  item,  components,  and  modules  when  specific 
failures  occur.  Components,  modules  and  applications  are 
identified  by  reference  number  for  this  list.  The  Integer  part 
of  a  piece  of  equipment  information  is  the  sped  el  test  equipment 
or  special  repairman  identification  number.  The  fractional  part 
is  the  reciprocal  of  the  number  of  special  repair  actions  the 
equioment/r epa i rman  can  perform  in  one  year. 

The  special  test  equipments  and  special  repairmen  are  not 
grouped  in  the  same  manner  as  they  are  input.  An 
equipment/repairman  listed  with  a  component  is  needed  to  repair 
the  end  item  when  that  component  fails  (See  1.3a  or  1,3b). 
Equ i pment s/r epa i rme n  listed  with  a  module  are  used  to  repair  that 
module  (See  1.3d).  Finally,  equ  i  pment  s  /  r  epa  i  risen  listed  with  an 
application  are  used  to  repair  the  component  when  the  module 
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fails  (See  1.3c  or  1 . 3 e ) .  These  groupings  are  necessary  because 
the  module  works  wit!)  applications.  An  equipment  or  repairman 
used  to  repair  a  component  every  time  it  fails  is  input  with  the 
component.  Since  the  module  works  with  applications,  however, 
this  equipment / r e pa i rma n  must  be  listed  with  every  application 
involving  that  component.  Similarly,  an  equipment  or  repairman 
used  to  repair  the  end  item  must  be  associated  with  the  component 
that  has  caused  it  to  fail.  If  an  equipment  or  repairman  is 
needed  every  time  the  end  item  fails,  it  must  be  associated  with 
every  component,  since  the  failure  of  any  component  will  mean 
that  the  equipment/repairman  is  needed  to  repair  the  end  item. 
The  preprocessor  performs  these  manipulations  automatically,  and 
it  is  not  essential  for  the  user  to  understand  the  details  of  the 
groupings . 


3.5  ERROR  MESSAGES 


The  preprocessor  has  several  error  messages  to  aid  in 
checking  input  data.  The  program  may  execute  normally  even 
though  an  error  message  is  printed,  but  every  error  message 
should  be  investigated.  In  addition,  any  time  a  data  field  on 
the  preprocessor  output  i3  filled  with  asterisks,  the  data  for 
that  field  should  be  verified.  The  asterisks  indicate  that  the 
number  to  be  written  in  the  field  is  too  large.  Since  the  data 
fields  should  be  big  enough  to  accommodate  the  entries  that  are 
supposed  to  fill  them,  asterisks  usually  indicate  an  error  in  the 
input  data.  There  can  be  no  asterisks  ori  the  data  file  that  is 
passed  to  the  main  program. 


Incorrect  data  cards  may  cause  warning  or  error  messages 
that  are  not  part  of  the  preprocessor  to  be  printed.  These 
errors  must  also  be  investigated.  The  preprocessor  is  designed 
so  that  component,  module  and  application  data  is  printed  soon 
after  it  is  input.  Thus,  the  user  can  easily  identify  the  data 
cara  that  is  causing  a  problem.  The  bad  data  is  most  likely  on 
the  card  immediately  following  the  last  card  printed. 


The  preprocessor  error  messages  ar. d  possible  cau;  ’S  are  as 
follows  : 

a  .  OPERATING  LIFE  IS  ZERO  CAUSING  DIVISION  BY  ZERO-  The 
operating  life  of  the  end  item  has  been  set  to  zero-  None  of  the 
present  value  computations  will  be  correct. 

b.  POLIC-Y  SELECTOR  CARD  INCORRECT  OR  MISSING  -  The  entries 
on  what  is  being  read  as  the  policy  selector  card  are  other  than 
zeros,  blanks,  or  ones.  This  will  occur  if  the  first  few  cards 
are  out  of  order  or  if  a  card  is  missing. 

c .  COST  DATA  CARD  STARTS  IN  WRONG  CARD  COLUMN  MUST  HAVE 
BLANK  CARP  ( S )  IF  USING  ALL  DEFAULTS  -  The  first  ten  columns  of 
the  cost  data  card  must  be  left  blank.  If  some  other  card  is 
read  as  the  cost  data  card,  thi3  error  will  occur.  The  cost  data 
card  and  echelon  parameters  card  must  be  included  in  the  input 
deck  even  if  they  are  blank.  (using  all  defaults) 

d.  EQUIPMENT  NUMBER  FIELD  IS  BLANK,  etc.  -  Data  for  a 
special  test  equipment  was  input  without  assigning  an 
identification  number.  The  message  gives  the  unit  price  to  help 
locate  the  incorrect  data  card. 

e  ,  NUMBER  FIELD  IS  BLANK  FOR  REPAIRMAN,  etc.  -  Data  for  a 
special  repairman  was  input  wihout  assigning  an  identification 
number.  The  error  could  occur  if  multiple  cost  cards  are  input 
for  a  repairman  and  cc  4  of  the  first  one  is  incorrect.  The 
repairman  will  be  identified  by  his  salary. 

f.  BLANK  MILITARY/CIV  INDICATOR  FOR  REPAIRMAN,  etc.  -  This 
is  a  warning  message.  It  reminds  the  user  that  since  no 
indicator  was  input,  the  repairman  will  be  considered  as 
military.  For  repairmen  with  multiple  cost  cards,  the  incorrect 
card  is  identified.  For  repairman  with  only  one  cost  card,  the 
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message  says  that  the  error  is  on  the  first  cost  card- 


g.  TRAINING  CQS1  BLANK  FOR  REPAIRMAN,  etc,  -  This  message 
warns  the  user  that  the  training  cost  for  a  special  repairman  is 
zero.  While  zero  is  a  possible  input,  it  is  hardly  realistic  and 
should  be  reconsidered.  The  message  identifies  the  repairman  and 
the  cost  card  where  the  error  occurs. 

h.  MODULE  IS  A  DUMMY  WITH  NO  PARTS  PRICE  -  The  parts  price 
per  repair  action  for  a  dummy  module  is  zero. 

i  .  COMPONENT  XXXX  HAS  NOT  BEEN  INPUT.  THIS  APPLICATION  IS 
INCORRECT  -  This  message  precedes  the  printout  of  the  incorrect 
application.  The  component  identification  listed  on  the 
application  card  does  not  match  any  of  the  component  which  have 
been  input.  The  component  identification  on  the  application  card 
must  be  identical  to  the  component  identification  on  the 
component  card. 

j •  MODULE  XXX  HAS  NOT  BEEN  INPUT.  THIS  APPLICATION  IS 
INCORRECT  -  This  message  precedes  the  printout  of  the  incorrect 
application.  The  module  identification  listed  on  the  application 
card  does  not  match  any  of  the  modules  which  have  been  input. 
The  module  identification  on  the  application  card  must  be 
identical  to  the  module  identification  on  the  module  card. 

3 . 4  EXAMPLE 


An  example  of  a  preprocessor  run  is  given  in  this  section. 
The  data  for  this  run  is  not  meant  to  be  realistic.  It  is 
designed  only  to  illustrate  how  the  preprocessor  works.  The 
input  data  deck  is  listed  in  Figure  3*  The  output  sections 
described  above  are  shown  in  Figures  4  a  -  f . 
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Figure  4e.  Sample  Output 


CHAPTER  4 


FINAL  OUTPUT 


4.1  MAINTENANCE  POLICIES 


The  final  output  from  the  model  is  divided  into  several 
sections.  The  first  section  lists  the  maintenance  policies 
suggested  by  the  model.  The  level  at  which  end  item,  component, 
and  module  repair  should  be  done  is  given  for  each  application. 
Suppose  application  1  consisted  of  M0DULE1  and  C0MP0NENT1,  and 
the  repair  levels  for  end  item,  component  and  module  were  0  R  G  , 
DSU,  and  DEP  respectively.  This  would  mean  that  when  the  end 

item  failed  because  M0DULE1  failed  in  C0MP0NENT1,  the  end  item 

should  be  repaired  at  the  organizational  level,  C0MP0NENT1  should 

W.  _  — - _  -• - J  4.  l_  _  no  II  „  _  J  IIATMIT  r  _  l_  _  .  .  1  U  -  _ i  ^  -  J  ~  4.  4-  u  • 
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depot.  If  the  component  should  be  thrown  away  instead  of 
repaired,  no  repair  level  will  be  listed  for  the  module. 


To  avoid  the  deployment  of  an  extra  special  test 
equ ipment /repai rman  which  would  be  idle  for  most  of  the  time,  it 
may  sometimes  be  advantageous  to  have  two  different  maintenance 
policies  for  the  same  application.  As  an  example,  suppost  that 
one  special  test  equipment  can  handle  almost  all  repair  of  a 
module  at  a  DSU.  Instead  of  buying  a  second  piece  of  test 
equipment  to  handle  all  repair  of  the  module,  it  may  be  better  to 
ship  a  few  modules  to  the  GSU  when  the  test  equipment  is 
unavailable  at  the  DSU.  It  may  even  be  better  to  throw  away  a 
few  modules  rather  than  buy  an  extra  piece  of  special  test 
equipment  that  is  hardly  ever  needed.  When  the  model  suggests 
such  a  split  maintenance  policy,  the  number  in  the  percent  column 
will  be  the  fraction  of  repairs  performed  according  to  the 
maintenance  policy  listed. 


Certain  approximations  are  made  by  the  model  when 

'/r 


considering  split  maintenance  policies.  The  appro ixmations  are 
not  made  in  evaluating  the  costs  for  these  policies,  however. 
Although  the  approximations  do  not  introduce  a  significant  error, 
split  maintenance  policies  suggested  by  the  model  should  be 
examined  by  the  user  in  his  sensitivity  analysis.  A  more 
detailed  discussion  of  the  approximations  can  be  found  in  the 
theoretical  documentation  to  the  model.  [2] 

The  column  headed,  "MODULE  PROMOTED",  will  generally  be 
blank.  An  asterisk  in  this  column  indicates  that  the  module  is 
considered  as  an  LRU  for  this  application  and  is  included  in  the 
availability  computation.  A  module  is  promoted  if  it  is  removed 
from  a  component  at  the  same  level  as  the  end  item  is  repaired 
and  if  the  component  has  a  washout  rate  of  zero.  If  the  promoted 
module  is  the  only  module  in  the  component,  the  MTD  and  RTD  for 
the  component  will  be  zero.  The  component  will  not  be  stocked 
since  it  never  washes  out  and  the  end  item  is  repaired  by 
replacing  the  module.  There  is  no  reason  to  stock  the  component 
if  the  module  is  stocked  and  considered  in  the  availability 
computation „ 

The  washout  rate,  MTD  and  RTD  for  each  component  and  module 
are  listed  after  the  maintenancne  policies.  The  washout  rate, 
which  may  be  different  from  what  was  input,  considers  any  throw 
away  decisions  made  by  the  model.  The  entries  for  a  component 
will  ;Ve  zero  if  all  modules  in  the  component  have  been  promoted 
as  described  above.  The  entries  for  a  module  will  be  zero  if  it 

W 

is  only"  pa^-t'  of  components  which  are  not  repaired. 

4 . 2  SPECIAL  TEST  EQUIPMENT  AND  REPAIRMAN  REQUIREMENTS 

The  special  test  equipment/repairman  requirements  are 
divided  into  two  categories.  The  first  consists  of  the 
requirements  for  equipment/repairman  where  they  are  peculiar. 
These  equipment/repairmen  are  not  currently  located  at  these 
echelons.  The  requirements  are  given  as  whole  numbers  since 


-  .  ..-.I  1 

fractions  of  an  equipment  or  of  a  repairman  car,  n  >  t  bo  deployed. 
Requirements  for  equipment/repairman  where  they  are  common,  given 
next,  can  be  fractional,  however.  These  equipment /repai rmen  are 
already  in  use  at  the  echelon.  Additional  equipment  /'repair  men 
may  have  to  be  deployed,  but  the  quantit. y  depends  on  what  is 
currently  done  at  the  echelon.  As  an  example,  suppose  a  piece  of 
special  test  equipment  at  a  DSU  is  only  used  to  fifty  percent  of 
its  capacity.  If  the  requirement  for  this  equipment  to  support 
the  new  end  item  were  2.4  only  two  more  need  be  deployed.  Three 
more  would  have  to  be  deployed  if  the  requirement  wore  2.9. 

4 . 3  LOGISTICS  COSTS 

The  logistics  cost  section  follows  the  test 
equipment/repairman  section.  These  costs  are  not  true  "life 
cycle  costs"  as  noted  in  paragraph  1.4.  The  spares  costs  are 
separated  from  other  logistics  costs.  Initial  spares  costs  are 
computed  from  the  unit  price  (input)  and  the  allowances  per 
claimant.  Consumption  spares  C03ts  are  given  in  terms  of  present 
value.  These  costs  are  the  present  value  of  the  replacement 
spares  that  will  be  purchased  over  the  operating  life  of  the  end 
item.  All  other  logistics  costs  are  also  given  in  terms  of 
present  value  over  the  operating  life  of  the  end  item.  Repair 
costs  include  the  cost  of  technical  documentation.  When  all  of 
the  modules  in  a  component  have  been  promoted  to  LRUs,  the 
component  is  not  stocked  and  there  are  nc  inventory  costs.  If  a 
module  is  only  part  of  components  that  are  rot  repaired,  no 
logistics  costs  are  listed.  Parts  costs  are  listed  with  module 
logistics  costs.  These  costs  will  be  zero  for  modules  that  are 
not  repaired.  Back  order  costs  are  given  for  modules  and  parts. 
These  are  penalty  costs  charged  when  a  module  or  part  is  out  of 
stock.  No  back. order  costs  are  charged  for  components  since 
component  back  orders  are  considered  directly  in  the  availability 
computation.  Backorder  costs  for  modules  which  have  been 
promoted  reflect  the  fraction  of  time  that  the  module  is  not 
considered  as  an  LRU.  A  more  detailed  discussion  of  backorder 
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costs  is  presented  in  the  theoretical  documentation  c  f  the  model, 

[2] 


The  last  section  of  o”t-put  contains  totals  for  all  of  the 
logistics  costs.  The  ope'-,  ional  availability  achieved  given  the 
suggested  maintenance  policies  and  stockage  is  also  listed  in 


thi3  section. 
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APPENDIX  a 

Preprocessor  Variable  List 

AVAIL (J)  -  availability  of  special  test  equipment  or  special 
repairman  J 
INPUT 

DEFAULT:  Test  Equipment  .65 
Repa irman  . 7 

AVTAR  -  target  availability 

INPUT 

CF  -  annual  maintenance  cost  factor  for  special  test  equipment 
INPUT 

DEFAULT:  .2.7 

COSBIN  -  cost  to  maintain  an  item  on  the  authorized  stockage 
list  (ASL) 

INPUT 

DEFAULT:  30, 

See  Present  value 
COSHOL  -  holding  cost  percentage 
INPUT 

DEFAULT:  .03 

See  Present  value 

COSNSI  -  first  year  cataloging  cost 
INPUT 

DEFAULT:  555. 

COSNSN  -  present  value  of  NSN  cataloging  costs 
COMPUTED 

COSNSN  »  COSNSI+COSNSR  (PVF  -  H  "_L_  ) 

2(1.1) 

COSNSR  -  annual  NSN  cost  in  subsequent  years 
INPUT 


S3 


DEFAULT:  138 


QQ&REQ  -  cost  pen  io r> 

.LHPUT 

DEFAULT :  2.0.20 

See  Reagents  vaLye 

vqpgm  total.  cost  04  .fteqluvi^JL  4p«u»^a.!ia,t.lon  per  page 
INPUT 

DEFAULT:  2.0,0. 

ROSTRA  -  trapspoE.Cac.Lpn,  qqgq  UaAxaen.  echelons  (par  pound) 

J  »  1:.  Cfcg  n.  DSU,  J,  -  2:.  DSU-GgU,  J  -  3:  GSU  -  DEPOT 
COMPUTED 

CPM<J)  *■  (DISTKJ) 

See  Present;  v^Iue 

CPM  -  transportation  post;  per  1L-B.il  e 

J  *  1:  Or g -DSU,.  J  ■  2;.  DgU-GSU,  J  «  3:  GSU-DEPOT 
INPUT 


DEFAULTS ;  Qrg-DSU 

.01 

DSU^GEU 

.0002 9 

GSU-UPOT 

,0003 

CIDEL  -  contact  team  d.elay  time 
DSU-Org 
INPUT 

QIST(J)  -  distance  between  echelons  (miles) 

J  *  Is  Org-US.U*  J  -  2t  DSU-GSU,  J  •  3:  GSU-DEPOT 
INPUT 

DEFAULTS :  Qrg-DfU  7 

DSU  ~  GSU  250 

GSU'-DBpOT  3500 


DDC(I)  -  cost  .of  tephpi.qal  4qau»e%tfttion  for  ppwponent/module  I 


COMPUTED 


PAGE(I) 

*  COSTD 

DWK.  -  days  in  workweek  al 

echelon  .1 

INPUT 

DEFAULTS : 

Org 

7 

DSU 

5 

CSU 

5 

DEPOT 

5 

E1D1,  EID2  -  end 

item  identification 

INPUT 

EQCST(J.K)  -  present  value  of  special  teat  equipment/repairman  J 
at  echelon  K 
COMPUTED 

Test  Equipment:  EVP  +  CF  *  EUP  *  PVF  k  ETC  +  REPORT 
Repairman:  (SAL  *  (l  +  FL)  +  TRMOS/RTR)  *  PVP 

EQPEC  -  highest  echelon  at  which  a  special  test  equipment  or  repairman 
is  peculiar 
INPUT- 

DEFAULT:  A  (DEPOT) 

EQPLA  -  lowest  echelon  at  which  a  special  test  equipment  or  repairman 
is  allowed 
INPUT 

DEFAULT:  l  (Org) 

EQSTK  (integer  part)  -  list  of  equipments  needed  by  component,  module 

and  application 
COMPUTED 

ERR  -  erroneous  removal  rate 
INPUT 


DEFAULT:  .1 


-  '.i  i 

, "ETC  ~  .one  tine  .initial  .cost  for  epegial  test  equipment 


;  INPUT 
•DEFAULT:  0 

:::SSJME  -  .time  requited  .for  special  repairman  or  test  equipment  ,  for 

.end  item  repair  associated  with  specific  component  or  component 
v  repeir ^associated  with,  specif ic  applications 
•  INPUT 

•  VEUP.  -ncspeeiai  liest. equipment  unit  price 
.  INPUT 

/■JIJL  r  failure  rate;of  a  . model  a  in  a  particular  component 
i:. INPUT:  .MTEF. of. module,  in  component 
COMP1  TED:  FAH  -  OH/MpF 
i.e*  failures  per  year 

•\.FL  t., salary  loading  factor  fop  special  repairman 

:  \HftUT 

.PSFAU1TS:  ..Military  .,,682 
Civilian  .4  5 

' „ID(1)  -  component  or . module . identification 
INPUT 

IDl,(L)  t.  identification  ao®he-  of  component  in  application  L 
COMPUTED 

:  IDS(L)  -  identification  number  of  module  in  application  L 
COMPUTED 


IESS  -  essentiality  code  of  component  or  module 


INPUT 

INDSTK(I)  -  end  of  equipment  stack  for  component,  module  or 
application  I 
COMPUTED 

IPOL(I)  -  policy  indicator 

IPOL(I)  =  1  if  policy  I  is  allowed 
INPUT 

DEFAULT:  0  (policy  not  considered) 

IREP  -  number  of  times  a  special  test  equipment  must  be  purchased 
COMPUTED 

IRSC  -  retail  stockage  criterion 
INPUT 

IVSYS  -  SESAME  supply  support  systems 
V  ■  vertical  support 
D  «  direct  exchange 
N  «  non-vertical  support 
INPUT 

MAXEQ  -  maximum  special  test  equipment/ repairman  Identification  number 
COMPUTED  ' 

MCTBF  -  mean  calendar  time  between  failures  of  end  item 
COMPUTED 

MCTBF  =  MTBF*363./OU 

MIL  -  military/ civilian  indicator 
1:  military,  2;  civilian 
INPUT 

DEFAULT;  0  -  assumes  military  and  prints  warning  message 


MTBf  -  mean  time  between  failures.  of  end.  item,  (hours) 

INPUT 

MTR  -  mean  time  to  repair  (hours) 

INPUT 

DEFAULT:  .25 

MULT.  -  indicates  multiple  cost  cards  for  special,  repairman 
INPUT 

DEFAULT:  0  (one  set  of  costs  for  all  echelons) 

NAP?  -  number  of  applications. 

COMPUTED 

NEQ  -  number  of  special  test  equipments,  for  a  component  or  module 
INPUT 

DEFAULT  »  0 

NLE  -  test  equipment  life 
COMPUTED 

NLE  =>  UL 

NLEJ  - 

COMPUTED 

NLST  -  NLE.  *IREP 
NLIFE  -  end  item  life 
COMPUTED 

NLIFE  -  OLIFE 

NLRU  -  number  of  components 


COMPUTED 


NNSN  -  new  MSN  indicator:  0  if  component  or  module  does  not  have  an 
existing  NSN.  1  if  component  or  module  has  an  existing  NSN. 

INPUT 

DEFAULT;  0 

NREP  -  number  of  special  repairmen  for  a  component  or  module 
INPUT 

DEFAULT;  0 

NSPEC  -  indicators  for  special  test  equipment./ repairmen  to  repair 
end  item  associated  with  specific  components 
INPUT 

DEFAULT:  0 

NSRU  -  number  of  modules 
COMPUTED 

NSTACK(I)  -  number  of  special  tost  equipment/ repairmen  associated 
with  component,  module  or  application 
INPUT 

NSTKT  -  temporary  number  of  equipments  in  STK5 
INPUT;  if  NSPEC  -  1 

NSTKi  -  number  of  special  test  equipments/repairmen  to  repair  end-item 
INPUT 

DEFAULT:  0 

NSTK2(I)  -  number  of  special  test  equipment/repairraen  for  component 
repair 


COMPUTED:  NEQ+NREP 


NSTR3(l)  -  number  of  special  ces.t  equipment/ repairmen  for  module  repair 
COMPUTED:  NEQtNRE? 

N5IR4CD  -  number  of  specie!  test  equipments/ repairmen  for  component 
repair  associated  xitb  specific  module,  application  1 
INPUT 

DEFAULT,:  0 

NSTK5(I)  -  number  of  special  test,  equipments/ repairmen  for  end  !>-«“ 
repair  associated  with  specific  component  I 
COMPUTED:  from  NSTRT 
OH  -  end  item  operating  hoyrs  per  year 
INPUT 

OLIFE  -  operating  life  (years)  of  end  item 
INPUT 

OPSL  -  operating  safety  level 
INPUT 

ORGHR  -  number  of  hours  an  organization  works  in  a  year 
COMPUTED 

ORGHR  *  SHOURS  (1)  *  DWK(l)  *  52 
OST(J)  ~  order  ship  time  (days.)  between  echelons 

J-l:  OR G  -  DSU,  J-2:  DSU-GSU,  J»3:  GSU-DEPOT 

J-4r  Procurement  Lead  time 

INPUT 


PAGE  -  number  of  pages  of  technics!  documentation  required  for 
component  or  module  repair. 


INPUT 


r*  -i 
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PARTSP  -  average  price  of  piece  parts  used  in  repair  of  a  module 
INPUT 

See  present  value 

PARTSR  -  number  of  parts  requiring  an  NSN  in  a  module 
INPUT 

PVF  -  present  value  factor  for  recurring  costs 
COMPUTED 

PVF  -  h  +  1  -  i.i-(NDIFE-l)  + _ i _ 

.1  2(1.1)  NLIFE 

KATL  -  common  labor  rates 

See  present  value 

INPUT  -  base  rate  per  hour 

DEFAULTS:  OKG  6 
DSU  9 
GSU  17.25 
DEPOT  17.25 

COMPUTE :  loaded  rate 

ORG,  DSU  RATL-  RATL*1.682 
GSU,  DEPOT  RATL*RATL*1 . 45 

REPC(I,J)  -  common  labor  cost  to  repair  component  or  module  I  at  level  J 

COMPUTED 

TMTR*RATL(J) 

See  present  value 

REPCST  -  special  test  replacement  equipment  cost 
COMPUTED: 

U.r(SLET'l)  +  1.1  -NLEI)  /2*EU ? 

RTR  -  turnover  period  for  special  repairmen  (year) 

INPUT 


6/ 


DEFAULTS :  Military  2 . 5 

Civilian  5.0 


SAL  -  Annual  salary  of  special  repairmen 
INPUT 

SHOUIS(J)  -  hours  In  a  workday  at  echelon  J 
INPUT 

DEFAULTS:  ORG  16 

DSU  12 
GSU  8 

DEPOT  8  A"  «v 

■1-  .  4^;  _ 

STK1  -  list  of  special  test  equipmenta/repairmen  to  repair  end  item 
INPUT 

STK2  -  list  of  special  test  equ ipments/repairmen  to  repair  components 
(added  to  application  with  that  component) 

STK3  -  list  of  special  test  equ  ipments/repairmen  to  repair  modules 
INPUT 

STK4  -  list  of  special  test  equipment /repairmen  for  applications 
INPUT 

STK5  -  list  of  special  test  equipments/repairuen  for  end  item  repair 
that  arc  associated  with  specific  component  failure 
INPUT 

TAT  -  The  average  elapsed  time  from  turn  in  of  a  failed  itoa  at  the 
maintenance  unit  until  that  item  is  repaired  and  ready  for  use. 
INPUT  for  modules 
INPUT  by  application 

COMPUTED  for  components  from  application  data 
TEQSTK  -  fractional  part  of  EQSTK 

reciprocal  of  number  of  repair  ac Lions  which  can  be  performed 
by  a  special  test  equipment /repairman  in  one  year 


C 


COMPUTED: 

(1)  End  item  repair 
MTR/CORGHR* AVAIL) 

(2)  End  item  repair  associated  with  specific 
component  ETIME/(ORGHR* AVAIL) 

(3)  Component  repair 

TMTR  (of  component) /(ORGHR* AVAIL) 

(4)  Module  repair 

TMTR  (module) / C ORCUR* AVAIL) 

(5)  Application  (repair  component  with  specific 
module)  ETIME/(ORGHR*AVAIL) 

TMTR  -  common  repairman  time  (hours)  for  component  or  module  repair 
INPUT 

TRAT(J)  -  ratio  of  operating  hours  at 

J«l;  ORG,  J-2:  DSU,  J-3  GSU,  J-4;  DEPOT 

to  operating  hours  at  ORG 

COMPUTED: 

TRAT(J)  -  SHOURS(j)*DWK(j) *52. /ORGHR 
TRMOS  -  training  cost  for  special  repairman 
INPUT 

DEFAULT:  0  prints  error  message 

UL  -  special  test  equipment  useful  life  (years) 

INPUT 

DEFAULT:  OLIFE 

UP  -  unit  price  of  component  or  module 
INPUT 

See  present  value 
UPEI  -  end  item  cost 


INPUT 


AIMM-.NM  X  B 


'.O. 


Present  Value  Formulation 


Present  value  of  recurring  costs  is  computed  using  a  10%  discount 
rate  as  pev  DoDI  7041.3 


rvr  -  >,  +  i  -  1.1  -(lIrE-l)  *  l 

,1  2(1.1)  LlfE 

Variables  Which  Consider  Present  Value 

COSNSN  -  COSNSI  +  COSNSR  (PVF  -  h  -  -7- - -  ) 

2(1.1) 

C0SB1N  »  C0SBIN*PVF  +  CQSBINI 
COSREQ  -  C0SRcQ*PVF 
v  RAIL  -  RATL*FVF 

SQCST  »  EUP+GF*EUP *P VF+ET C+REP CS T  (equipment) 

** 

°  (SAL*(1 .  +FL)  +TRMQS / RTR)  *PVF  (repairmen) 
COSTRA  -  COSTRA*PVF 
Pipeline  Stock 
UP  -  UP  +  COSHOL*UP*PVF 
PARXSP  »  PARTS P  +  C0SH0L*PARTSP*PVF 
Replenishment  stock 
UP  -  UP*PVF 


PARTS?  =  PARTSP*PVF 


APPENDIX  C 


Definitions  of  Input  Variables 


1.  End  Item  Card 

End  Item  Price;  The  unit  purchase  price  of  one  end  item. 

Operating  Life:  The  expected  number  of  years  the  end  itejn  is  to  be  supported. 
This  variable  is  used  to  compare  one-time  costs  with  annual  recurring  costs. • 

Operating  Hours/Y.  ar:  The  number  of  hours  that  the  end  item  operates  in  one 
year.  This-  value  is  used  to  convert  mean  time  between  failure  data  into  failures 
per  year.* 

Mean  Time  2etween  Failures  (MTBF):  The  MTBF  of  the  end  item.  This  value  is  used 
in  the  computation  of  operational  availability. 

Mean  Time  to  Repair  End  Item:  The  average  time  it  takes  for  end  item  repair. 
Include  in  this  variable  the  time  required  to  transport  the  end  item  to  the 
organization  or  the  time  it  takes  organizational  personnel  to  travel  to  the  user. 
This  time  is  used  in  the  computation  of  operational  availability. 

Availability  Target:  The  desired  operational  availability  of  the  end  item.* 

Erroneous  Removal  Rate:  The  percent  of  removals  of  operational  items.  All 
failure  rates  are  increased  by  this  percentage  to  reflect  the  burden  placed  on 
the  maintenance  and  supply  system  by  the  removal  of  operational  components  and 
modules. 

Number  of  Equ: pment/Repairman  Types  for  end  Item  Repair:  This  variable  tells  the 
preprocessor  how  many  equipments/repairmen  identification  numbers  to  look  ^or  on 
the  next  card.  These  are  equipments/repairmen  needed  to  repair  the  er.d  item 
whenever  it-  fails  as  described  in  paragraph  1.3a. 

Indicator  (1)  for  Equipment/Repairmen  as  Described  in  Para  1.3b:  This  is  only  an 
indicator  variable.  If  it  is  equal  to  one  (1),  the  preprocesor  expects 
equipment/repairmen  as  described  in  paragraph  1.3b  to  be  input.  If  it  is  equal 
to  zero,  no  equipment/repairmen  needed  to  repair  the  end  item  when  specific 
component  failures  are  expected. 

MTBF  Multiplier:  All  MTBFs,  including  the  end  item,  are  multiplied  by  this 
factor.  This  variable  is  used  in  performing  sensitivity  analysed. 

2.  Equipment/Repairmen  to  Repair  end  Item  Whenever  It  Fails 

This  card  contains  a  list  of  the  identification  numbers  of  equipment/repairmen 
that  are  needed  to  repair  the  end  item  whenever  It  fails.  This  card  is  included 
only  if  the  variable  in  CC  62  of  the  end  item  card  i3  non-zero. 

3.  Equipment/Repairmen  to  Repair  End  Item  When  Specific  Components  Fail 


Component  Identification:  The  four  character  alphanumeric  identification  of  the 
component  whose  failure  necessitates  the  use  of  a  special  equipment  or  repairmen 
to  repair  the  end  item. 

Number  of  Equipment/Repairmen  Associated  with  Thi3  Component:  How  many 
equipment /repairmen  types  are  required  to  repair  the  end  item  when  this  specific 
con ponent  fails.  This  variable  tells  the  preprocessor  how  many 
equipment/repairmen  identification  numbers  to  look  for  on  the  next  card. 

Time  Needed :  The  length  of  time  each  particular  test  equipment/repairman  will  be 
needed  when  the  specific  component  fa}. Is. 

4.  Deployment  Information  Card 

Retail  Stockage  Criterion:  The  number  of  demands  per  year  that  must  be 
experienced  by  a  retail  stock  point  to  qualify  for  stockage  of  a  spare  of  that 
part.  It  is  usually  six  per  year  for  all  items  except  aircraft,  missile  systems, 
and  ammunition  which  all  require  three.  This  number  is  the  basis  of  SIP  stook.* 

SESAME  Support  System  Indicator:  The  supply  support  system  that  is  used  by 
SESAME  ir.  computing  stockage  levels.  Under  a  vertical  3yatem  (Y),  the  UBU 
performs  a  normal  supply  mission.  Under  a  non-vertioal  system  (N),  the  GSU 
performs  a  maintenance  function  and  stocks  only  those  items  removed  and  replaced 
at  the  GSU  in  quantities  necessary  to  provide  shop  stook.  If  an  item  Is  repaired 
by  a  GSU  it  is  assumed  that  the  item  is  being  repaired  for  a  DSU  on  a  job  order 
basis,  and  that  it  is  returned  immediately.  The  repair  time  is  considered  in 
computing  DSU  stock.  Under  a  direct  exchange  system  (D),  the  GSU  is  permitted  to 
stock  only  those  items  which  are  repaired  at  the  GSU.  These  items  are  stocked  if 
the  number  of  issues  at  the  GSU  equals  or  exceeds  the  stockage  criterion,* 

Claimants:  The  number  of  maintenance/supply  shops  at  each  echelon  which  support 
the  end  item  in  the  field,* 

Density:  The  total  number  of  end  items  which  are  fielded.* 

Order  Ship  Time:  The  time  between  the  initiation  of  a  stook  replenishment  action 
and  the  receipt  of  the  material  by  the  requesting  activity.* 

Procurement  Lead  Time:  The  time  it  takes  for  the  wholesaler  to  procure  spares 
from  the  manufacturer . * 

Contact  Team  Delay  Time:  The  time  it  takes  for  a  DSU  contact  team  to  travel  to 
the  organization  or  for  the  end  item  to  be  evacuated  to  the  DSU  for  repair  and 
returned  to  the  user.  In  either  case,  repair  is  considered  as  being  performed  by 
the  DSU.  Do  not  include  actual  repair  time  in  this  variable  since  it  will  be 
added  automatically.  The  contact  team  delay  time  is  added  to  the  end  item 
downtime  whenever  the  end  item  is  repaired  by  the  DSU.* 

Operating  Level:  The  number  of  days  worth  of  stock  intended  to  sustain  normal 
operation  during  the  interval  between  receipt  of  replenishment  shipment  and 
submission  of  a  subsequent  replenishment  requisition,* 


5.  Policy  Selector  Card:  The  GEMM  policies  that  are  to  be  considered  are 
indicated  on  this  card.  In  the  current  version  of  the  model  only  policies  1 
through  25  should  be  considered. 

6.  Echelon  Parameters  Card 

Shift  Hours  Per  Day:  The  number  of  hours  per  day  that  an  echelon  is  open  for 
maintenance. « 

Days  in  Workweek;  The  number  of  days  per  week  that  a  maintenance  echelon 
operates.* 

Common  Labor  Rate :  The  unloaded  hourly  labor  rate  for  a  common  repairman.  The 
salary  is  loaded  by  the  model  at  a  rate  of  45%  for  Depot  and  GSU  (civilian 
loading  rate)  and  68.2%  for  DSU  and  organization  (military  loading  rate).11 

Distance  between  Echelons:  The  average  one  way  distance  between  echelons.* 

Transportation  Cost  Per  Pound/Mile:  The  cost  of  shipping  one  pound  one  mile 
between  echelons.* 

7.  Cost  Parameters  Card 

First  Year  Cataloging  Cost:  The  initial  cost  to  obtain  an  NSN  for  a  new  item 
entering  the  inventory  system.* 

Subsequent  Years  Cataloging  Cost:  The  annual  cost  of  maintaining  the  new  NSN  in 
the  inventory  system.* 

Annual  Cost  to  Maintain  an  Item  in  ASL;  The  annuel  administrative  cost  of 
stocking  an  item  at  an  echelon.* 

Inventory  Holding  Cost  Percentage:  Annual  invent  >ry  holding  costs  are  oomputed 
as  a  percentage  of  the  dollar  value  of  stock.  This  percentage  is  multiplied  by 
the  pipeline  stockage  to  give  inventory  holding  costs.* 

Cost  per  Requisition:  The  cost  to  process  a  requisition.  It  is  assumed  that 
every  demand  for  an  item  results  in  a  requisition.  There  is  a  limit,  however,  of 
twelve  requisitions  per  item  per  year.* 

Cost  of  Technical  Documentation  per  Page:  The  cost  of  one  page  of  technical 
documentation  needed  for  repair  of  a  component  or  module.  The  resulting 
documentation  cost  is  incurred  only  if  the  item  is  repaired. 

One  Time  Cost  to  Add  a  Line  to  ASL:  The  initial  cost  of  adding  a  line  to  an 
authorized’ stockage’  flit  (A$L).* 

8.  Special  Test  Equipment  Card 

Equipment  Identification  Number:  A  number  between  1  and  30  which  identifies  the 
test  equipment. 


Equipment  Price:  The  per  unit  purchase  price  of  a  piece  of  test  equipment.  The 
amount  of  test  equipment  required  will  be  determined  by  the  model.  Research  and 
development  costs  should  not  be  included  in  this  figure. 

Useful  Life:  The  expected  life  of  the  test  equipment.  If  this  life  is  less  than 
the  end  item  life,  the  test  equipment  will  be  replaced  when  it  wears  out.  No 
salvage  value  is  considered . (*  only  if  common) 

Annual  Maintenance  Cost  Factor:  This  percentage  will  be  multiplied  by  the  test 
equipment  purchase  price  to  yield  the  annual  cost  to  maintain  the  test  equipment. 

*  Test  equipment  maintenance  costa  are  treated  in  this  simple  manner  to  limit  the 
input  data  required  to  run  the  model. (*  only  if  common) 

Other  One-Time  Initial  Coats  Any  other  one-time,  per  unit  cost  „■  ..t  as 
installation  associated  with  a  piece  of  test  equipment. (*  only  if  coouno’  ; 

Availability:  The  percent  of  time  that  a  piece  of  test,  equipment  is  avu. 
for'  use".  If  an  organization  operates  2080  hours  per  year  and  the  teat  equips 
availability  is  .80,  then  the  equipment  has  2080  x  .  80  =  1664  available  te3t 
hours . * 

Highest  Echelon  at  Which  Peculiar:  This  variable  tells  the  model  where  a  test 
equipment  is  common  and  peculiar.  An  entry  of  2  means  the  equipment  is  peculiar 
at  Org  and  DSU  ar.d  common  at  CSU  ar.d  Depot.  In  the  current  model,  a  test 
equipment  must  at  least  be  peculiar  at  the  organizational  level.  Integer 
requirements  are  computed  for  test  equipment  where  it  is  peculiar.  The 
requirements  for  a  test  equipment  where  it  is  common  csn  be  fractional.8 

Lowest  Echelon  at  Which  Can  Be  Placed:  The  lowest  echelon  at  which  the  test 
Equipment  will  be  authorized.  An  entry  of  2,  for  example,  means  that  the 
equipment  is  not  allowed  at  the  organizational  level.* 

9.  Special  Repairman  Data 

Identification  Number:  A  number  between  1  and  30  which  identifies  the  repairman. 
A  special  repairman  and  a  special  test  equipment  cannot  have  the  same 
identification  number. 

,  Military/Civilian  Indicator:  A  variable  used  to  indicate  whether  a  special 
TTp airman  is  m i  1  i t a r foF  civilian.  Military  and  civilian  repairmen  have 
different  default  values  for  salary  loading  factor  and  turnover  rate. 

Annual  Salary:  The  base  (unloaded)  salary  of  the  repairm.an.* 

Salary  Loading  Factor:  This  percentage  is  used  to  load  the  annual  salary  of  the 
special  repairman  with  benefits,  overhead,  etc.* 

Training  Cost  per  Man:  The  cost  of  training  each  special  repairman.* 

Turnover:  The  average  length  cf  time  a  special  repairman  stays  at  the  same 
maintenance  location.  After  this  period  of  time  a  new  repairman  must  be 


trained .  * 


Availability ;  The  percent  of  time  thxs  special  repairman  is  available.  If  the 
organization  operates  2080  hours  per  year  and  the  special  repairman  availability 
is  .80,  than  the  repairman  is  available  2080  x  .80  =  1664  hours  per  year.* 

Highest  Level  at  Which  Peculiar:  Same  as  for  test  equipment.* 

Lowest  Echelon  at  Which  Can  Be  Placed:  Same  as  for  test  equipment.* 


10.  Component  Data 

Component  Identification:  The  four  character  alphanumeric  identification  of  the 
component.  This  identifies  the  component  for  use  in  the  preprocessor.  Each 
component  must  have  a  unique  identifier. 

Component  Name:  Any  ten  character  name  to  identify  the  component  for  the  user. 
Component  Price:  The  price  that  one  expects  to  pay  for  spare  components. 

Weight :  The  packaged  shipping  weight  of  the  component. 

Essentiality  Code;  A  component  cooed  1,  5,  or  ?  is  essential  to  the  operation  of 
the  end  item.  A  component  coded  3,  6  or  blank  is  not  essential  and  is  not 
considered  in  the  availability  computation. 

Washout  Rate:  The  percent  of  failures  that  are  non-reparable  because  of  physical 
damage,  loss,  etc.  i 

Repairman  Time:  The  amount  of  hands-on  repairman  time  (common  or  special) 
required  to  repair  the  components.  Component  repair  consists  of  isolation  to  end 
removal  and  replacement  of  a  faulty  module.  This  time  is  also  used  to  compute 
test  equipment  requirements.  It  is  assumed  that  a  piece  of  test  equipment  i3 
required  for  the  entire  time  the  repairman  is  working  on  the  component. 

Number  of  Pages  of  Technical  Documentation:  The  number  of  pages  of  technical 
documentation  that  must  be  purchaaec  if  the  component  is  repaired.  Teat  Program 
Set  (TPS)  development  cost  can  be  considered  in  thi3  variable.  If  the  TPS  costs 
$  ICO ,000  and  the  cost  of  technical  documentation  is  $200  per  page,  the  number  of 
pages  entered  would  be  500  plus  the  number  of  pages  in  the  technical  manual 
devoted  to  repair  of  the  component.  This  cost  is  incurred  only  if  the  component 
is  repaired. 

New  NSN  Indicator:  This  variable  should  be  set  to  one  (1)  If  the  component  has 
an  existing  NSN.  If  it  is  zero,  no  NSN  exists  and  the  cost  of  acquiring  one  is 
incurred „ 

Number  (Quantity)  of  Special  Test  Equipment  Types,  Number  (Quantity)  of  Special 
Repairmen  Types;  The  sum  of  these  two  variables  tells  the  preprocessor  how  many 
special  test  equipment/repairmen  identification  numbers  to  look  for  on  the  next 
data  card. 


11.  Pseudo  Component  Data 

Pseudo  Component  Identification,  Pseudo  Component  Name:  Same  as  for  component. 

Price  of  Parts  Consumed  Per  Average  Repair  Action:  An  average  repair  action  of  a 
pseudo  component  results  in  the  replacement  of  some  parts.  The  price  of  the 
parts  used  in  an  average  repair  action  is  to  be  entered  here. 

Weight  of  Parts  Consumed  Per  Average  Repair  Action:  The  weight  of  the  part3 
replaced  in  an  average  repair  action. 

Essentiality  Code:  Same  as  for  component. 

Total  Number  of  Parts:  The  total  number  of  parts  that  have  been  grouped  together 
to  form  a  pseudo  component. 

Number  of  Parts  Needing  a  New  NSN:  The  number  of  parts  described  above  which  do 
not  have  an  existing  NSN. 

Mean  Time  Between  Faiures  (MTBF)  for  a  Representative  Parti  The  average  mean 
time  between  failures,  MTBF_  ,  for  n  parts  is  computed  as  fellows: 

a  V 

1  *5  1  /  1  +  1  +  »  «  i  +  1  \ 

MT5F  n  MTBF.,  MTBF  ' 

dV  I  ti  fi 

The  number  of  failures  of  an  average  part  is  computed  from  MTBF  and  the  end 
item  operating  hours.  The  failures  are  multiplied  by  the  total  number  of  parts 
in  the  main  program  to  yield  the  number  of  failures  of  the  pseudo  component. 

12.  Module  Data 

Identification.  Name,  Price,  Weight,  Essentiality  Code,  Washout,  Repairman  Time, 
Pages  of  Technical  Documentation,  New  NSN  Indie ator  .  Humber  of  Special  test 
Equipment  Types,  Number  of  Special  Repairman  Types:  Seme  as  for  components. 

Average  Time  to  Repair  Module  Including  Waiting  Time  NOT  Including  Shipping  Time; 
The  average  elapsed  time  from  the  arrival  of  a  failed  module  at  the  maintenance 
echelon  where  it  is  to  be  repaired  until  the  module  is  repaired  and  ready  for 
use.  This  time  includes  waiting  time,  processing  time,  and  actual  repair  time. 
It  does  not  include  shipping  time.* 

Number  of  Piece  Parts  in  Module  Which  Need  a  New  NSN:  If  the  module  is  repaired, 
the  cost  of  obtaining  NSNs  for  the  new  repair  parts  will  be  added.  It  will  not 
be  added  if  the  module  is  thrown  away. 

Average  Price  of  Piece  Parts  per  Repair  Action:  A  module  repair  action  results 
in  the  replacement  of  piece  parts.  The  cost  of  the  parts  used  in  an  average 
repair  action  is  entered  here.  This  amount  will  be  charged  for  each  module 
repair  action. 


13.  Pseudo  Module  Data 


All  pseudo  module  data  is  the  same  as  pseudo  component  data.  The  MTBF  for  a 
represer.tati ve  part  is,  however,  entered  on  the  application  card. 

14.  Application  Data 

Component  Identification:  The  four  character  alphanumeric  identification  of  the 
component . 

Module  Identification:  The  four  character  alphanumeric  identification  of  the  * 

module.  An  application  consists  of  a  component  and  module  pair. 

Mean  Time  Betwen  Failure  (MTBF)  of  the  Module  in  the  Component:  The  MTBF  cf  the 
module  is  entered  here.  If  the  module  is  part  of  several  components,  the  MTBF 
must  be  entered  separately  for  each  application.  Multiple  occurences  of  a  module 
in  the  same  component  should  be  entered  as  one  application  with  the  MTBFs 
combined.  The  number  of  failures  of  the  module  in  each  component  will  be 
computed  by  the  model  and  added  to  octain  the  total  number  module  failures.  In 
the  case  of  a  pseudo  module,  the  MTLF  of  a  representative  part,  which  i3  computed 
in  the  same  way  as  described  above  for  a  pseudo  component,  is  entered  here. 

Average  Time  to  Fault  Isolate  to  Module  and  Repair  Component,  etc.:  The  average 
elapsed  time  from  the  arrival'  of  the  failed  component  at  the  maintenance  echelon 
until  the  component  is  repaired  and  ready  for  use.  This  time  inoludes  waiting 
time,  processing  time,  time  to  fault  isolate  to  the  module,  and  time  to  remove 
and  replace  the  faulty  module.  It  does  NOT  include  shipping  time.* 

Number  (Quantity)  of  Special  Equipment  and  Repairman  Types:  This  variable  tells 
the  preprocessor  how  many  test  equi  pment/repsi rman  identification  numbers  and 
repair  times  to  read  from  the  next  data  card. 

Equipment/Repairman  Identification  Number;  The  identif ication  number(s)  of  the 
test  equipruent/repairman  necessary  to  repai *  the  component  when  the  particular 
module  fails. 

lime  Required:  The-  length  cf  time  each  particular  te3t  equipment/repairman  is 
needed  when  this  module  fails  in  this  component. 


Note:  Possible  government  furnished  data  indicated  by  an  asterisk  (*) 
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